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LTPP Seasonal Monitoring Program
Site Installation Report for SPS Section 390901 (39B)
Delaware, Ohio

I. Introduction

The Strategic Highway Research Program (SHRP) initiated a series of General Pavement Studies
(GPS) and Specific Pavement Studies (SPS) to evaluate several key performance parameters of
highway pavement. As part of the national effort, the Ohio Department of Transportation
(ODOT) constructed a series of pavement test sections on U.S. 23 in Delaware County. Four
SPS experiments are included, SPS-1, SPS-2, SPS-8, and SPS-9. The test sections were
instrumented by ODOT and six contracted universities in the state of Ohio. The instrumentation
plan is more comprehensive but includes all instrumentation proposed under the Long Term
Pavement Performance (LTPP).

Under the request of the Federal Highway Administration (FHWA) LTPP Division, the North
Central Regional Support Contractor (NCRSC) put together installation reports for two Seasonal
Monitoring Program (SMP) sites based on available information gathered from ODOT and
participating universities. This report contains information specific to instrument installation and
monitoring data collection for the LTPP SPS section 390901, which is part of the core SMP
under the FHWA LTPP Division.

A. Test Site Location

SPS section 390901 is located on southbound outside lane of U.S. 23, approximately 5 miles
north of Delaware, Ohio. The beginning of the section is at station 278+50. The detailed site
location is shown in the maps included in appendix A. The information includes the following:

e SMP location map
* Detailed section location map

B. Test Section Information

The pavement in the test section is a flexible asphalt pavement and consists of the following
pavement layers:

100 mm (4 in) asphalt concrete (AC)

300 mm (12 in) asphalt treated base (ATB)
"100 mm (4 in) permeable asphalt treated base (PATB)
150 mm (6 in) Dense Graded Aggregate Base (DGAB)

Actual layer thickness and additional background information about the section are also shown
in appendix A. The information includes the following:



* Actual layer thickness and material type
¢ Base and subgrade moisture data

Construction of the subgrade was completed on July 25, 1995. The instrument was installed in
August 1995 and construction of the AC surface layer was completed on October 9, 1995.

The geographic location and existing pavement structure place this section in cell 4 of the SMP
experiment, which is defined by the following parameters:

Flexible thin (<5 in.) asphalt concrete surface
Fine-grained subgrade

Freezing environment

Wet environment

I1. Instrumentation Installation

A. Pre-Installation Activities

The pre-installation activities include selections of sensors, installation procedures, and location
of instrumentation. Two workshops held in Columbus, Ohio, in 1993 brought together experts in
instrumentation from the FHWA, universities, several state Departments of Transportation, and
the U.S. Army Corps of Engineers. During these workshops, experiences obtained from
Mn/Road, North Carolina Test pavement, I-80 in Iowa, Denver Airport, U.S. 33 and S.R. 2 in
Ohio, and the Alberta Research Council were shared and discussed. These discussions provided
information and background for planning this project.

Sensors for environmental factors at SMP sites were selected in consultation with FHWA
personnel charged with coordination of the LTPP program for SHRP. The following sensors
were selected for the installation of SMP instrument at this section:

MRC thermistor probes to monitor pavement layer temperature
TDR probes to monitor volumetric water content

CRREL resistivity probes to monitor frost depth

Piezometer to monitor ground water table

Instrumentation checks/calibrations were performed before the installation. The results from
instrumentation checks/calibration are included in appendix B using the following forms:

e Data Sheet SMP-C01: TDR Probe Check
e Data Sheet SMP-C02: Thermistor and Air Temperature Probe Check
e Data Sheet SMP-C03: Electrical Resistivity Probe Check

Other pre-installation monitoring activities, such as FWD testing and manual distress surveys,
were not conducted because of the new pavement construction at this site.
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B. Installation Activities

After the construction of subgrade, subbase, and base, a 300 mm instrumentation hole was
drilled at a specified location in August 1995. Seasonal instruments (MRC Thermistor, TDR,
and DRREL Resistivity probes) were placed in the hole, and the hole was backfilled by the
university team. Upon completion of the paving process, a 51-mm diameter core was drilled in

the surface layer. Thermistor probes were epoxied to the cores, and then the core was reinserted
and resealed.

An underground concrete cell was constructed to house the data acquisition equipment. It is
located in the grass median, approximately 35 ft from the edge of the traffic lane where the
instrumentation hole resides. Other seasonal instrumentation installed in 1995 includes a

piezometer. No rain gauge and air temperature probe were installed at this section in 1995
installation.

Some deviations from the April 1994 LTPP Seasonal Monitoring Program: Instrumentation and
Data Collection Guidelines were observed. The followings are the major deviations observed at
this site:

e No air temperature probe and rain gauge were installed.

¢ The underground cell was constructed to house the data acquisition equipment, instead of
using a roadside cabinet for this purpose.

e No instrumentation hole was drilled from the pavement surface because the probes were
buried in the lower pavement layer before the surface layer placement.

The installation was completed by the Ohio DOT and Case Western Reserve University. Dr.
Ludwig Figueroa form Case Western Reserve University can be contacted for further
information regarding the installation. The other people involved with the installation are listed

‘on “Data Sheet SMP-I01: list of Installed Instrumentation,” which is included in appendix C,

along with the following other SMP installation forms:

Data Sheet SMP-I02: Instrumentation Locations

Data Sheet SMP-103: Log of Piezometer Hole

Data Sheet SMP-104: Log of Instrumentation Hole

Data Sheet SMP-I05: Field Gravimetric Moisture Contents
Data Sheet SMP-106: TDR Moisture content

Appendix C also contains some photographs of instrumentation installation. It should be noted
that these photographs are not particularly from the section 390901. However, they are from
other sections at the same site and would be very similar to the installation done on the section
390901.




III. SMP Data Collection

A. Initial SMP Data Collection

Data readings were not taken until several months after the completed installation. ODOT
started the seasonal data collection on June 14,1996. NCRSC started the seasonal data
collection in March 1998. The NCRSC collected its first set of FWD data at this section on May
14, 1998, along with SMP onsite and manual data. The manual data collected includes
resistivity, elevation, and water table (see appendix D for the following):

Data Sheet SMP-D10: SMP Field Activity Report

Data Sheet SMP-C06: Resistivity Calibration Block Check

Data Sheet SMP-D03: Contact Resistance Measurements

Data Sheet SMP-D04: Four-Point Resistivity Measurements

Data Sheet SMP-D05: Ground Water Table Measurements

Data Sheet SMP-D08: Surface Elevation Measurements — AC Pavements

B. Routine SMP Data Collection

The NCRSC collected routing data at this SMP site from May 1998 to May 1999 on a monthly
basis. Detailed data collection activities are summarized in the table in appendix D. In addition,
the ODOT and participating universities collect SMP data regularly. For more detailed
information on these data collection activities, contact Mr. Issam Khoury from Ohio University.

IV. Summary

The Ohio Department of Transportation constructed a series of pavement test sections on U.S. 23
in Delaware County. The test sections were instrumented by ODOT and six contracted
universities in the state of Ohio. '

This report contains information specific to the SMP instrument installation and monitoring data
collection for the LTPP SPS section 390901, which is part of the core SMP program under the
FHWA LTPP Division. The following equipment was installed at the site:

MRC thermistor probes to monitor pavement layer temperature
TDR probes to monitor volumetric water content

CRREL resistivity probes to monitor frost depth

Piezometer to monitor ground water table

The SMP instrument installation was carried out in accordance with the LTPP SMP installation
guidelines with few deviations. The followings are the major deviations observed at this site:

e No air temperature probe and rain gauge were installed.



¢ The underground cell was constructed to house the data acquisition equipment, instead of
using a roadside cabinet for this purpose.

e No instrumentation hole was drilled from the pavement surface because the probes were
buried in the lower pavement layer before the surface layer placement.

The construction of the pavement sections started in the spring of 1995. The SMP instrument
was installed in August 1995 and the surface layer was placed in October 1995. ODOT started

regular data collection on June 14, 1996. North Central Regional Support Contractor started
regular data collection on May14, 1998.
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Appendix A Test Section Background Information

SMP location map

Detailed section location map
Layer thickness and material type
Base and subgrade moisture data
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O] 53.34| 53.31| 53.82| 53.84] 54.12] 54.15] 55.18] 55.1 2 56.35 576 380] 1248 1.02 1.56 3.48
T9+50 36| 53.38| 53.33] 53.83] 53.86] 54.15| 54.16] 55.18] 55.15 55.37] B5. 55.49 5.64 3.84) 1236 1.82 1.68 3.60
72| 53.37| 53.38 53.87) 54.15] 54.16] 55.19] 55.15 55.38 55.51 5.40 386 1248 2.04 1.68 372
4400 108| 53.42) 53.38 §3.92] 54.17] 54.18] 5521] 5517] 55.39] 55.40] 5554 55.54 E.28 372 1248 216 1.80 3.86
144 53.42) 53.40] 53.88 53.92] 54.19 54.21] 55.22] 55.18| 55.42| 5541| 5558] G557 5.52 a.72] 1236 2.40 1.82 4.32
O] 5337] 53.35| 53.86] 53.87] 54.18] 54.18| 55.20] 55.18 55.37| 55.30] 55.51 a5.62 5.88 3841 1224 2.04 1.68 372
75+00 36| 53.42| 53.40 53.82) 54.23] 54.20) 55.24| 55.23| 55.41| 5543| 5555 5558 540 432 1212 2.04 1.68 372
72| 53.48] 53.44 53.98] 54.26| 54.26) 55.27| 55.06| 5545| 5546 55.58] 55.60 540 a8e| 1212 2.16 1.56 3.72
4450 108| 53.53] 53.49] 53.99| 54.03] 54.31] 5439 55.32) 55.31| 5549|] 55.51| 55.63| 5554 552 3.84 1212 204 1.68 3.72
144§ 53.55| 53.53] 54.04] 54.05] 54.33] 54.37| 65695 55.33| 55.53| 5554 55.67] s5.68 5.88 J48) 12.24 2.18 1.68 3.84
O 53.31]| 53.34] 53.85] 53.81] 54.16] 54.18] 55.16] 55.16| 5545 5535| 5549] 55.50 G5.48 372 12,00 2.28 1.68 3.96
278450 38 53.39 53.84| 54.21] 54.92] 55.22] 5521] 5539] 5641| 5553] 5554 6.60 3841 1212 2.04 1.68 .72
72| 63.40] 53.43] 53.94]| s3.90] 54.258] 54.27| 5596 55.26] 5543| 55.45| 55.58] 55.58 G.48 3.4 12.00 2.04 1.80 3.84
5+00 108| 53.48] 5348] 54.00] 53.88] 5434] 5433] 65.31] 5544 5548| 5550] 5583) 55.63 6.24 4.08] 11.84 2.04 1.80 184
H 54.37| 55.36] 55.39]| 55.53| 5555| 55.60] 55.68 6.00 4.20] 11.84 204 1.82 3.96!
54,17 55.13] £5.11] 5530 55.32| 55.44] 5545 B.72 d.24] 1224 2.04 1.68 3. 72|
54,23 55.17] 55.18] 55.34] 55.38| 5543] 5548 6.96 3.36] 11.88 2.04 1.80 3.84
5423 54.24| 55.21| 55.23| 55.39] 5540 55.53] 5554 648 3.84] 11.76 2186 1.68 3.84
54201 54.33] 55.27] 5520 55.468) 55.58| 55.58 B.72 348 11.76 1.82 1.80 .72
53.90] 54.35| 54.37] 55.31| 55.35] 5548| 5550] 55.63] 5563 6.60 3.721 1152 2.04 1.B0 a.84
__ *note: tolerance in the subgrade refers to plan elevation 1 " i i
= tolerance in othar layers refers to plan thickness i
G - Aspall Concrale e
"KTE - Asphall Treated Base AV, 6.03 4.78] 1207 208 1.67 a.75
PATE - Permeabin Asphalt Trealed Base Standard Dev, 0.36 0.25 0,23 010 010 Q.13
'GTB - Permeable Cement Treated Base e, 6.96| 4.32) 1272 240| 182| 432
/3AB - Danse Graded Aggregate Base Min, 528 azal 1152 1.92] 144 348




lLTPP-SPS MATERIAL SAMPLING AND FIELD TESTING

IN SITU DENSITY AND MOISTURE TESTS
SAMPLING DATA SHEET 8-1

SHEET NUMBER

(5

OF Zz"/

. STATE O H STATE CODE
SPS5 EXPERIMEN 4 - SPS PROJECT CODE
WOUTE /HIGHWAY _, Lane __J Direction S TEST SECTION NO.

SAMPLE/TEST LOCATION:

DPERATOR /574l Socurns
SANPLING AREA NO: SA- S/
LOCATION NO:

ilotc

OBefore section [ After Section

J¥Within Section Mode|
NUCLEAR DENSITY GAUGE I.D. 34¢p
LOCATION: STATION /toe/2450/ #tew/ 5#57 OFFSET

Serialf

FIELD SET NO

lalo|W

[~ [N Foha

2394 TEST pATE 7 -25- 7.5

feet from °/s

—_— DATE OF LAST MAJOR CALIBRATION /0 - /4 — 94/
' ) ) 9 | +&o)
Bullk
it

foeaton | 26
LAYER NUMBER o 2l pa E:i‘ila <

'ERIAL TYPE: BEe3

t((;Tnbound=G OihEFT) é 6 G mEes G

1 e | BLR | 122 (7, |
IN SITU 2| 1259 | 32,0 (23,1 5.9

DENSITY, pcf - ; '

Prg kit wt 3| (DS (| [29) | |11 {20 |
(AASHTO T238-86) 4 | (25 ( (31,6 27,4 177
AVERAGE NS.¢ | 13004 | 1224 2,7
Method (A,B,or C) A £ B E

Rod Depth, inches g 8 5 g
1log T4 1 (4.4

IN SITU 2 | 905 9,7 .6 [H{,2

MOISTURE

CONTENT, % 3 Y‘(,{ 94 g ' .Y (3.
(AASHTO T239-86) 4 g 7 9.4 IS {%3

AVERAGE 7.2 1.4 (s 4.0

GENERAL REMARKS: Si/f Sarmple of  @se bowbrarewt Cgo: ( +‘5‘£5>
k’r}éﬂnn VERIFIED AND APPROVED —DZAE"E—I‘.? 45

ield crew Chief 4
ffiliation: @07~ L+

Month- Day- Year



ya Z
ILTPP—SPS MATERIAL SAMPLING AND FIELD TESTING SHEET NUMBER ( OF C{
IN SITU DENSITY AND MOISTURE TESTS

IaHRP rRecron N STATE STATE CODE 3 7
5PS EXPERIMENT NO SPS PROJECT CODE o 92
OUTE/HIGHWAY (/S ~ 23 Lane__ )} TEST SECTION NO. o
LRMPLE/TEST LOCATION: WIBefore Section FIELD SET NO. i
Eiwithin section Mode|] Serial ‘
PERATOR /2. ¥ .. s NUCLEAR DENSITY GAUGE I.D. 344p 239(4 TEST parg_T-5 - 9.5
LING AREA NO: SA- < / LOCATION: STATION /¢oo/i i/ ofier /' o- = OFFSET & feet from °/s
LOCATION NO:_(/~ DATE OF LAST MAJOR CALIBRATION {0-14 - 94
ﬁote: Use additional) sheets if necessarv a1
DEPTH FROM SURFACE TO
THE TOP OF THE LAYER, 20 4
II INCHES (From Plans) 7 :
LAYER NUMBER 3 £ < : ' K
MATERTAL TYPE: -
(Unbound=G Other=T) {? . G § _ é
290 | hs6 | 26z |t
IN SITU 2 | 29,9 127, 1 2y 7 26,6
I DENSITY, pcf :

Pryg bt wt 3 | 95 1 20,3 24.9 YASE
(RASHTO T238-86) 4 | (290 | |24 129.0 |7 6.0
AVERAGE 250 | (229 | 1292 Ilg.c?

I Method (A,B,or C) A A B Vs
. 7 4
I Rod Depth, inches (7 (- é f?:?
SRR EY 2.4
I IN SITU 2| 9 |22 3.4 2.2
MOISTURE
CONTENT, % 3 \\ﬁ 2. 3.6 7. |
l (AASHTO T239-86) 4 | |, ¢ 2.5 RS L, 9
l AVERAGE |, 9 2.2 2.5 2.2
GENERAL REMARKS: + B ye i 2 sl g 7 Dﬂﬂﬁl’i é"“w@ﬁfj/zg}]&f(
" TESTTER 33wd  RACE DATE
ERTIFIED VERIFIED AND APPROVED T
C 5 7 - 5 -199%5
eld Crew Chlef Month- Day- Year
flllatlon:ﬁOOr' £+D
TI7 . 228% ~0
Pro; T!§ -~ 279+30
el T - X844

L /Y

T2 - 282+
Sampling Data Sheet B8-1/February 1991, Revised July 1992



Appendix B Pre-installation Equipment Checks/Calibration Information

1. Data Sheet SMP-C01: TDR Probe Check

2. Data Sheet SMP-C02: Thermistor and Air Temperature Probe Check
3. Data Sheet SMP-CO03: Electrical Resistivity Probe Check
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Seasonal Moniloring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program
Data Sheet SMP-CO! (Page 1)
TDR Probe Check

Agency Code
LTPP Section ID

[32]
L.A2S5 2]

-

CUFSOF wevesannse =

Distance FDiv.e..a.

T
walelt I

Vertical Scale.... 172
".“F' susarnanen anwae '..luls“l;"

Moise Filter...... i ava

Furl e sevarenans 40

-
ol

m e S

.....

1
! 37.230 m
\'-,:_ : Il
..... s me o rcmr o r e c e mr —mn— e ———.———————
N :
N
II
A
et ,
i et
: e I

; Tekbronixz J502E TOR
U Date _ 275

Cable 22 Aol -/ .
Motes _ SHORZED .
CwRe

inpest Traow
Stored Trace

Miffoeree Ty o

‘ TDR'I‘race

DlelectncConstant

"Shorted at Start"

CUPSOF censsnrnes ST a5 M
Cistance s /Div ..., 25
Vertical SZosle. ...
VP sevessns L E3

Maise Filter oo, 0 1 a3v3

Pl v e a AL

o div
172 mpidiv

4
' !
P S S ;
8.l e i e ;
r : ;
i -~ i :
SR 0l [ S S : :
J ! :
¥ ' :
B <[ S S :
i B ;
; :

.............

L]

e

O U A - -

i Tekbeoniz
i [rate _ﬂZZZf

D ifterence Traoe

19028 TOR

Cable 32 A-007-/
Motes ALR
Celly

Input Trace _
Stored Trace .o

- Apparent Length, (m)

Dié’lft:"étfri(if(}-ohsta'nt'. , "

"In Air"

0.20

/.02 “

Data Sheet SMP-C01: TDR Probe Check
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code (3 9]
Data Sheet SMP-C01 (Page 2)
TDR Probe Check LTPP Section ID 5 25 91
Cursor v FTES0 8 DRl TTTTTTE T T EES WTT edrenie15028 ToR
Distance /Tiv ... 25 midiv /LS R R A {8 ate _ Y2105
Vertical Scale.... V4.2 me/div 3 ' ) LR AR A I'f i Cable 32 A-0007 -/
VP veennsnnnnnans .93 sl I\ PEPUUTE FOURS JUVS Food Mates _ #AER
Noize Filter...... 1 avs o \.\ . Celey
FOWer cusvernanan ac i N T E / ’
» ;\\% ; Dnput Trace
2 I S L L . [,
3 SN ‘ ‘—/ i Stored Trace ...
2l R s R ! Difference Trace .........
Fu. .

"In Water" i

' If dielectric constant not between 0.75 and 2.0, contact FHWA LTPP Division
2 If dielectric constant not between 76 and 84, contact FHWA LTPP Division

Note:  Dielectric constant is determined as follows:
@& r_ . _ .
ovy)| ~[Tow) |

where & = dielectric constant; L, = apparent length of probe, m; L = actual length of probe units (= 0.203 8 in) fi
FHWA probes); V, = phase velocity ?&ung (= 6.99). P & P ( m (8 in) for

e=

TDR Probe Serial Number: 2 7 4 O 7 TDR Probe Length, L: 9. 2 0 3 m Length of Coax Cable: & . >m
Comments:
Prepared by: _/Z /70‘45 Employer: _CWAY

Date (dd/mm/yy): @ £1 / /17 5

Data Sheet SMP-C01: TDR Probe Check (Continued)
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program
Data Sheet SMP-CO1 (Page 1)
TDR Probe Check

Agency Code
LTPP Section ID

(2 2]
(LS 7]

CUFEmr ceaneanns L ET.EE0 0 I R 3 830 m Tektroni=  150eg TOF
S s mfdw | R R A AN R IR Date 4/ /75
Vertical Sicalee .. 1?) e £ div E_‘/ R‘EI ........................ Cable 37 A oﬁaf_
WP breeraneannens 0,233 ] = Do Maotes ST HORTED
Moice Filter c.ee.e 1 awva r: . --- ...E CwWRY
POWEr aennna wenss AC o : :
""" Input Trace . —
""" P Stored Trase ...
‘ ! Difference Trace ...
TDR Trace Apparent Length, (m) Dieleetric Constant
"Shorted at Start” — -
CUFSOr cenenser s 37.830 m Poac 1 U SR TS DU R 37.830 M Tektronix | SOZE TDR
DistancesDiv .. o 29 mfdiv : L : . 8 _,__,.__. LT Date 1/2/75
vertical Scale .. 172 meddiv. B ) PNl A S ek Cable 37 4ODT L
ME @ orvnrranes e 0.9% I!' ........................ P Motes AZR
floize Filter... o 1 avs Ben- ----,l!fI -------------- SRR SR VUGS S 4 CeRe
Pawer coveeeas o0 3C r .. ,z.""-.-'. U DU S ...........
ot ) A bolnput Trace .
ri__”_;f N LR R I I SN §"f"li'°dTP3l.-ﬁ_ ................
3§ P ;
Ft e

Data Sheet SMP-C01: TDR Probe Check
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code (3 2]
Data Sheet SMP-CO1 (Page 2)
TDR Probe Check LTPP Section ID S £ & %]
CUrS0F seveannana 37.830 m : ______ , 27.830 m ;" Tektroniz 15028 TOR
Distance /Div £5 midi N : ¢ g Crate 7 Yis
Vertical Scale.... 74.8 mesdiv f f LR SRR S S AR R ’," i Cable 29 _A-ao7-2
VE teereennnenans 0.53 : o Metes &M TER
Moise Filter...... i ava : R VN SO NI S-S SO S S cetRey
D . ac F | A !
2 \‘u’ /) onput Trace
F T ‘ . . v Stored Trace ...
2 ‘ L, T T | Difference Trace ...
¢ ORI SRPIUPY SUPIUPI SIS SIS SR
TDRTrace .| Apparent Length, (m) . | ielectric Constant? |
: "In Water" B e "

' If dielectric constant not between (.75 and 2.0, contact FHWA LTPP Division
2 If dielectric constant not between 76 and 84, contact FHWA LTPP Division

Note:  Dielectric constant is determined as follows:
(Dz - D|)
DA

@ T
A
where € = dleleclnc constant; L, = apparent lenéth of probe, m; L = actual length of probe units (= 0.203 m (8 in) for
FHWA probes); V, = phase velocuy setting (= 0.99).

TDR Probe Serial Number: __ TDR Probe Length, L:

m Length of Coax Cable: m

Comments:

Prepared by:

Employer:

Date (dd/mm/yy): [/ /

Data Sheet SMP-C01: TDR Probe Check (Continued)
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LT

PP Seasond
Data Sheet
TDR

1 Monitoring Program
SMP-CO01 (Page 1)
Probe Check

Agency Code

LTPP Section ID

[Z 2]
L 2572]

R e 23070 m L ac]
B s ea e 25 mldiy : A

cotical Scale.... 172 meSdiv B-—-" N,
VP evennnnass enee 0,99 ! Eociia,
Moize Filter...... 1 avs - S P
POWEeK ceeecunnaes 30 k

o1

Fs

Fu

o

i

{1 R L

e e T T S
N "

32,070 m

'
. .
< : : . o
. . . .
T
. : : '
. . - '
. R : ‘
: : . .
.............................. ‘
= : . . .
: : . : ‘
- . : : .
- . . . : '
e e e R L e T R R T 4
[ T T N
~ : :
L
_5-\——1‘—'\—‘_\_5-‘— . 1
e e : e

; Tekbranis

1S02E TOR
Date 74/75
Cable 32 4073
Moters _ JSHOR7ELD
ceeRef

Input Trace . -
Stored Trace _o_..._.
Difference Trace ..........

[race

"Shorted at Start"
[

CUFIor cesesssns
DistanceDiv e

. 38.070 m

.25 m/div

Tekbroniz: 12028 TOR
Date _2/2/75

'.'.'erti.:a] 5.:,3]9, o 1?2 mﬁ/d'lv E /—'\_;_y"’f( ......................... é I::Bb]@’ 3? /{_0@7—.3

WP o vsvevancenens 0.9% : ( ......... A A T S S i Motes AL

Moize Filter.ouu.. 1 ava 2 N S focmaimmeciaceaiocaiion i R

FOWer o vvnesnanns A€ ' / ........................
2 ; Volnput Trace . .
£, P R I S ;............... ..A.....EStorE‘dTrace N ‘

foa .‘ postored Trace (o

R " ........................ E Diff@rence Tra\?ﬁ' _________
3 : :
F h

"In Air"

Data Sheet SMP-C01: TDR Probe Check
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code (7 2]
Data Sheet SMP-CO1 (Page 2)
TDR Probe Check LTPP Section ID [SAPS 2]
CUrS0r ssescennan 38.070 m Tekbroniz, 15028 TDR
[:-i-_:t.ar.-:e,-'c:-ix-- cerns 225 midiv Date £/2/75
Vertical Scale.... 74.8 me/div Cable 29 A-0007-3
WF ieeeeannansens 0.39 MNotes LATER
Moise Filer...o... 1 3zva Pty
Fowel ssacansansans - =T
Input Trace .  _
Stored Trace oo -
Difference Trace ...........
TDR Trace Apparent Length, (m) “ 7., | trie Constant® B

"In Waqer"

__ |

lf dielectric constant not between 0.75 and 2.0, contact FHWA LTPP Division
2 If dielectric constant not between 76 and 84, contact FHWA LTPP Division

(D2 - Dl)
ww,)

Dielectric constant is determined as follows:
e=[- &) T
(W),

Note:

where £ = dlelectnc constant; L, = apparent lenﬁthgc;f probe, m; L = actual length of probe units (= 0.203 m (8 in) for

FHWA prabes); V, = phase velocny setting (=

TDR Probe Serial Number: TDR Probe Length, L:

Comments:

m Length of Coax Cable: m

Prepared by: Employer:

Date (dd/mmlyy): [ f
Data Sheet SMP-C01: TDR Probe Check (Continued)
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code (J
Data Sheet SMP-CO1 (Page 1) .
TDR Probe Check LTPP Section ID (S APAS 2]

CUPSOF eeaes ceee 37470 W i Tektroniz 1S02ZB TDR
Distance /Div.oa.. 25 midiv ! Date 1/2/75
Vertical Scale.... 172 me/div P Cable 22 _A-000-f
WP tereseeneenaas 0.29 i Motez _ SHORTED
Moize Filter...... 1 ava 5 CLRY
PoOwer cunneraanse . ac

bonput Trace .
P Stored Trace ool
! Difference Trace

" TDR Trace | =20 Apparent Length, (m)

“Shorted at Start"

CUFSAr weeasennos 37.470 m Poor b 37,470 Tekbronix, 15028 TDR
Diztance DV ea. .. .25 midiv ; R I e e I (PR /74 2
Vertical Srale.... 172 mesdiv. [ i N e b, 27 A000F
WP eeiansscsaacns (.93 5 /5“,,“.3 74
Moise Filter...... 1 avs3 ol 4 /, cehy
Fowersoevsseenes ac ;"; ............. -
a y . : : : : input Trace
A b G Traee
. [ifference Trace ...

||In A rll . . |

Data Sheet SMP-C01: TDR Probe Check
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Seasonal Monitoring Program Guidelines; Version 2.1a/March 1995
LTPP Seasonal Monitoring Program Agency Code (3721
Data Sheet SMP-CO1 (Page 2)
TDR Probe Check LTPP Section ID (S A2S 2]
CUFrS0r senssasnss 37.470 m “1 Tektronix 1502R TDR
Distance: "iw.o... 25 m/div fod [.:,f,.. 4/2/?5
vertical o ale.... 74.8 mr/div i Cable 29 A-afor~F
P ceerecnvronasa n.99 | Motes YATFER
Moise Filter...... 1 avs : Callty
POWEF cvsnnanases ac ’

TDR Trace .| Apparent Length, (m)

"In Water"

If dielectric constant not between (.75 and 2.0, contact FHWA LTPP Division
If dielectric constant not between 76 and 84, contact FHWA LTPP Division

@ P
“Tow)

where € = dlclectnc constant; L, = apparent lenéth of probe, m; L = actual length of probe units (= 0.203 m (8 in) for
FHWA probes); V, = phase veloc:ty setting (= 0.99).

Note: Dielectric constant is determined as follows:

(D, - Dl)]:2
W)

TDR Probe Serial Number: TDR Probe Length, L: m Length of Coax Cable:

Comments:

Prepared by: = ol __ Employer:

Date (dd/mm/yy): _ b it

Data Sheet SMP-C01: TDR Probe Check (Continued)
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

! LTPP Seasonal Monitoring Program
Data Sheet SMP-CO1 (Page 1)
TDR Probe Check

Agency Code [J 8

LTPP Section ID [(J2J 21

Curzor
Cistance/Diveana.
Vertical Scale....

<23 midiv Y
172 mp /div :
(.99 g

Moize Filter...... 1 ava o
FOwel eoanenannas AC fi
ol
F.
B

Tektroni= , 1S0ZE TDR
Date 4/2/55

P Cable 39 A-QDoA-5
b Motes SHORTED
' ceRY

Input Trace .
P Stored Trace ol

TDR Trace

“Shorted at Start"

_ . |

CUFSOF seeennnnas 37.930 m

Diztance s Div..... 25 m/div

Yertical Scale.... 172 mp/fdiv 3

VP viessrssensnre 1.99 :

Moize Filter...... 1 avs of o
POWEE «aonsannnne ac 4 v

! Tektronix 15028 TDR

! Date 1/2/95

! Cable 39 A-Co7S

Motes ___AIR
CewRe

Input Trace

i Stored Trace ...
Difference Trace

TR Trace

“In Air"

Data Sheet SMP-C01: TDR Probe Check
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Seasonal Monitoring Program Guidelines: Version 2. la/March 1995

LTPP Seasonal Monitoring Program
Data Sheet SMP-CO1 (Page 2)
TDR Probe Check

Agency Code

LTPP Section ID

[32]
[SZ S 7]

CUFSOr wavseranns 37.910 m Poac b

Distance /Div..as. 223 midiv Y

Yertical Scale.... 74.8 mr/div g f ‘ﬁl e R AR A
L 0.99 Y podiwanet ..

Moize Filter...... 1 awa /N T . N VN |

POwer eseennnas ac § "

.................

T} Taktranix 15028 TOR

Date { 2,/?5
Cable 27 A0S
Motes WATER

‘ CwRe

Input Trace .
Stored Trace |

- T[)R Tmce ” R

]

"In Water"

TDR Probe Serial Number:

If dielectric constant not between 0.75 and 2.0, contact FHWA LTPP Division

If dielectric constant not between 76 and 84, contact FHWA LTPP Division

Dielectric constant is determined as follows:

= phase velocny setting (=

Comments:

“,)
“Tow)

(02 - Dl)
DA

TDR Probe Length, L:

dnelectnc constant; L, = apparent len&th of probe, m; L = actual length of probe units (= 0.203 m (8 in) for
FHWA probes), 99).

m Length of Coax Cable: m

Prepared by:
Date (dd/mm/yy): __ [/ ]

Employer:

Data Sheet SMP-C01: TDR Probe Check (Continued)
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program
Data Sheet SMP-CO1 (Page 1)
TDR Probe Check

Agency Code

LTPP Section ID

3 2]
s S 2]

........ .. 37.870 m
.25 m/div ]
172 nesdiv. @S

Cur:zor
DistancesDiveana.
Yertical Scale....

WP viervcanrananse 0.92
Moize Filter ..., 1 ava

Fowelr saeaverenna A0

T»:H'rurn
D':sfﬁ ¢/2 ?5
Cable 39 _A-0007- 4
Mates

S0Z8 TOR

SHORTED
(279 474

Input Trace
Stored Trace _ociccme.e.
i Difference Trace

TDR Trace

Dieléctric Constant ||

“Shorted at Start"

CUFSON seesasaons 37.870m
Distance DMV cane. 25 midiv
Yertical Scale.... 172 mpidiv E

WP veesesrassavas 0.99
Noize Filter.o.... 1 ava -
Powel vecesnnnnas ac F

: : : T7.870 m | Tekbronix JSOZE TOR
,_e_______,_d_,._ Date _9/2/95
SRSl BEE Cable 39 A-0lor- 6
b Motes AL
....... ;.---,-__-_______,________:’ — CLRy

................................

Iput Trage
Sored Trace ooccecicem
Difference Trace

Data Shect SMP-C01: TDR Probe Check
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Scasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code (3 7]
Data Sheet SMP-CO1 (Page 2)
TDR Probe Check LTPP Section ID (S PS 7]
CUrsor ceaasscnas 37.370 m ac L ZT7.870 m :_ Tektronix 15028 TDR
Distance v .eee. 23 midwv ' \ """"""" P / i Date {/2/?5
Vertical Scale.... 74.8 mp/div E \ £ Cable _ 37 A or-&
YE veereneneanns .93 A RS REREE EEELE SEEE L b Nates T WATER
Moise Filter ..., 1 avs gi,____ CoA JRONS SRS SR SIU -,L-‘ i CroPud
POV avsveceeees TN BT ;o
; ) : : : i’ input Trace .. _
'é \\M_ ?J' . E!S'r.':-r'v:adTr.ac:e_ ................
of T M"_——-—'-"m-'—-""/ cooie. | Difference Trace ...
TDR Trace . " Apparent Length, (m)

;eleé&ié ‘Constant?

"In Water"

| If dielectric constant not between 0.75 and 2.0, contact FHWA LTPP Division
2 |f dielectric constant not between 76 and 84, contact FHWA LTPP Division

Note:

e=

where ¢ = dielectric constant; L, = apparent len
FHWA probes); V, = phase velocity setting (=

TDR Probe Serial Number:

— — — - Gt

Comments:

Dielectric constant is determined as follows:

TDR Probe Length, L: __

(L)
)

(Dz - D])
BIA

Btggc;f probe, m; L = actual length of probe units (= 0.203 m (8 in) for

m Length of Coax Cable: m

Prepared by:

__ Employer:

Date (dd/mm/yy): __ __/ /

Data Sheet SMP-C01: TDR Probe Check (Continued)
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LTPP Seasonal Monitoring Program
Data Sheet SMP-CO1 (Page 1)
TDR Probe Check

Agency Code
LTPP Section ID

[3 2]
[SPJI 2]

CUrZor eoeees ... 37,650 m i | Tekbronix | S026 TOR
Distance D9V .o .25 m/div R N Date /2005
Vertical Scale.... 172 me/div e AN i Cable 32 A0007-7
WE weeeernnennnns 0.99 - N | Notes __ SHORTED)
Moise Filter .oae.. 1 av9 l. e ---5 Culkef
POWEE veveannasas AC \
\)-.-.-‘—-1.\_ i Input Trace .
aaiiiia: NI ‘ Stored Trace ... —
; Cifference Trace ..
“ CIDR Trace | . Apparent Length, (i) _

"Shorted at Start"

Cursor «onves . 37.650 m ] S . FT.850w L Takteoni 15028 TOR
Distance /D aeees 23 m/div : Ny /,_,s_,_h___ﬂ__d_,_,_,_._____q_.,.,__‘ Date _ 7 2,/?.7
vertical Scalen... 1“’- we £ div E 4 \—\..,-4'”” ....... ......... E Cable 22 {_o@z_z
NP vveeesennnnnes 0.99 : illl' R S ERREE RERE P Notes AR
Noise Filter ...... 1 ava B A iiias SRS JR Y Y SR i ceuRy
FOWEF coaaeenases ac r, ,f.pj._ é ...................... ;
o i nput Trace
FIE——’J ............ R R S S A ; Stored Trace
= Lo . Difference Trace ...
S VRSSO SR SRR RN SR S S S
“ TDR Trace - .- Apparent Length, (m) Dielectric Constant'

\\

“In Air"

Data Sheet SMP-C01: TDR Probe Check
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LTPP Seasonal Monitoring Program Agency Code (3 7]
Data Sheet SMP-CO1 (Page 2)
TDR Probe Check LTPP Section ID (L2 S 9]
CUF50F sanenes ees 37.650 W ac R o o o 3 376590 m r Tektroniz 15028 TDR
iztance 0V e e e <25 midiv I i ; : i Date L
Vertical Gcale.... 74.8 mesdiv. B ) N, { Cable 22-A-c0c7-7
WP veenerensnnans 0.99 s PR {1 Motes __AMIER
Noize Filter...... 1 ava ol N [ S S S S CwR Y/
FOWEE eeenssnanns ac r > \ ’ ) " '
of {Input Trace
Fi i Stared Trace oocceeee.,
Fi
TDR Trace .- .| . Apparent Length, (m)

"In Water"

I e consant nol btvesn S22 oan R B B
Note:  Dielectric constant is determined as follows:
e=[ (L) l’ (D, - D,)]7
DA W,

where & = dielectric constant; L, = apparent length of probe, m; L = actual length f prob its (= 0. i
FHWA probes); V, = phase velocity is)cgttmg (= 5.99). P gth of probe units (= 0.203 m (8 in) for

TDR Probe Serial Number: __ _  ____ ___ TDR Probe Length, L: _______m Length of Coax Cable: m
Comments:

Prepared by: Employer:

Date (dd/mm/yy): __ __ [/ _ _ 1 _ __

Data Sheet SMP-CO01: TDR Probe Check (Continued)
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LTPP Seasonal Monitoring Program
Data Sheet SMP-CO1 (Page 1)
TDR Probe Check

Agency Code

LTPP Section ID

A
L LS8 7]

T ZOF msecennnen Z7.640 m
{- cerfbiveaaas .29 mfdiv

o 31 Scale...d 172 me/div &_/[
£ S . 0.99

Mo e Filter.ouaa. 1 ava

R ac

........ \

Ponput Trace

o Tekbronis 15026 TLR
| Date 2?5

' Cable B2 A-Qpor-§
P Motes _ SYORTED

: ceRYy

i Stored Trace ...
i Difference Trace ..

TDR Trace

“Shorted at Start"

CUFS0F seeeananas Z7.640 m
Distance /Diveee.. 22 midiv
Vertical Scale.... 172 me/div
L - L

Moise Filter...... 1 ava
Powelr secsanas ene. AC

D T

. e o . - - . = . e e e e e - .o

§ Tekbronis:
—i [ate
t Cable 32-A-0r -8
: Motes

15028 TOR
£/2/¢5

AzZR
cwhe

i Input Trace

Stored Trace _oocceeee.e..
Difference Trace

Data Sheet SMP-C01: TDR Probe Check
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code (3
Data Sheet SMP-CO1 (Page 2)
TDR Probe Check LTPP Section ID [ 2S5 2]
CUrsor seieessencs E7.640 m ] R : S 37.640 m Y Tebbeaniz: 15028 TDR
Distance Div cee.. 25 midiv TR E /f Crate 4//2 75
vertical Scale.... T4.2 me div VAR i Cable 79 -A-alo7-4
VP evecnvsnnenans 0.9 - . \ L feed Notes  LATER
Moise Filter...... 1 ava . j\z -Z ---«f Crly
FOWEr eassnnssons ac N r,v' o
b / bolnput Trace
; 0l Stored Trace Lo
ol -+ -1 Difference Trace ...
2 S '
"TDR Trace - . .| . . Apparent Length, (m) RI I Dielec v ”
"In Water" R SRR RN S ”

! 1f dielectric constant not between 0.75 and 2.0, contact FHWA LTPP Division
2 If dielectric constant not between 76 and 84, contact FHWA LTPP Division

@) P _[®, - D)
“Tow) A

where ¢ = dlelectnc constant; L, = apparent length of probe, m; L = actual length of prob its (= 0. ;
FHWA probes); V, = phase velocnty ggumg (= 699). P & probe units (= 0.203 m (8 in) for

Note:  Dielectric constant is determined as follows:

TDR Probe Serial Number: _ TDR Probe Length, L: m Length of Coax Cable: m
Comments:

Prepared by: Employer:

Date (dd/mm/yy): _ / /

Data Sheet SMP-C01: TDR Probe Check (Continued)
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LTPP Seasonal Monitoring Program
Data Sheet SMP-CO1 (Page 1)
TDR Probe Check

Agency Code
LTPP Section ID

[Z 2]
[LLS 7]

CUFS0F weeas cneen S¢.400 m
Distance DMV iceas 23 midiv
Vertical Scale.... 172 me/div

WP heiennnne ennas 0.99
Poize Filter . ceaa. 1 ava
P al s eennenmnoens ac

Tekbroniz:
! Date {/
f I~ ahle
: Motes

o Input Trace
P Stored Trace _oo_..__
i Difference Trace

SOZB TDR
/25
22 -AaDo7-2
SYoRIE)
Jod %) {74

electiic Constant

"Shorted at Start"

CUFSOF sonsvennna 57400 0t
Distance /D evens 23 m/div
vertical Scale.... 172 mesdiv
WP cnesssasaanses 0,99

Moise Filter...ooa 1 ava

- e o o e o A S R W e R e 4 A = e

Tektronix  1S028 TDR
Date 4/2/75'

{ Cable 29-A-apor-7
! Motes

AR
277/ 474

Input Trace .
Stored Trace e,
Difference Trace

...........

'I'DR Trace

:_Diéléét'tic Constant' "

"In Air"

S )

Data Sheet SMP-C01: TDR Probe Check
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LTPP Seasonal Monitoring Program Agency Code (3 7]
Data Sheet SMP-CO1 (Page 2)
TDR Probe Check LTPP Section ID [ S ?]
CUFS0F cosvencena 37,400 m r Tektroni= 15028 TDR
Drimtamce FTHY e e nns 25 midiv ! Date _4/2/55
Yertical Scale.... T4.8 me/div t Cable 32 -A-000C -7
WP rerernanneens 0.99 i MNotes WATER
Noise Filter...... 1 ava ?, CLfy
Fowel caaenassnss ac -
L input Trace o
D Stared Trave oo
| Difference Trace ...
TDR Trace - .| . Apparent Length, (m) Jielectric Constant?

"In Water"

If dielectric constant not between 0.75 and 2.0, contact FHWA LTPP Division
If dielectric constant not between 76 and 84, contact FHWA LTPP Division
Note:  Dielectric constant is determined as follows:
[ @) P _[D,-D)
( (L)(V,,)r RCA r

where £ = dlelectnc constant; L, = apparent len&th of probe, m; L = actual length of probe units (= 0.203 m (8 in) for
FHWA probes); V, = phase velocnty setting (= 0.99).

TDR Probe Serial Number: __ TDR Probe Length, L: ______m Length of Coax Cable: m
Comments:

Prepared by: Employer:

Date (dd/mm/yy): __ __ / /

Data Sheet SMP-C01: TDR Probe Check (Continued)
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LTPP Seasonal Monitoring Program Agency Code [3 9]
Data Sheet SMP-CO1 (Page 1)

TDR Probe Check LTPP Section ID [ £~ S 2]

CUFEOF avasnnnnos 27.340 m i oac S P 37340 @ Tektronix, 15028 TOR
Crntance /0w eeens 25 midiv Y \: o B : 3 : : P Date f/z/'gf

"r'ﬁf‘.ﬂ EI-B]E‘-...‘?Q mf-‘.-’di\.f a——f/ ”..g. . E'db]"”" @[/ﬂ
E et enveneens 0Les R ;é....;....;,.. feoecieeenieboibo ) Modes __SHR7EL ..
foize Filter cowse. 1 avws i B : : : : : : : (o) {74

Colnput Trace e
Stored Trace ...
i Drifference Trace ...

_TDR Trace

"Shorted at Start"

CUEEOF sasnsnes oo 37.340 m ioac : : : ‘ : CBT.340 m P Tektronis 15028 TOR

(nstance /DY eeeee 25 m/div : : : : : : ; g : | Date GYCS
Vertical Scale.... 172 me/fdiv ' P T L Cable _32-A-0007 0
WP veraeenenis . 0.99 : T Rates AR

Maise Fiter..ouees 1 avs : : : : ' Celly
Power canssasenss aC

: : : : i Input Trace
.,..é....é....é....g....i Stored Trace

ceeeieeeetoeciiont o Difference Trace oo

TDR Trace | o L ielectric Constant! H
. . |

Data Shect SMP-C01: TDR Probe Check
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LTPP Seasonal Monitoring Program Agency Code (3 7]
Data Sheet SMP-CO1 (Page 2)
TDR Probe Check LTPP Section ID (S P S 29
CUFSOF vvneaennns T7.340 m a W_ : : : § 37.340 m ;’ri Tektronix }S02B TDR
i /[m 2
Vertical Scale. ... T4.8 mesdiv &) -,.\;'..li: able 22- /Wr/ﬁ
WE f.am S b b ates _ a/ATER
Moize Filter...... 1 avs % ._..".\;;.--.--;--. : ___.5,-___3____;____;____{E____f (223). 474
PUOwer cuereseenns ac Fi RN P : F - —_—
; PR H imput Trace
i b e b s Stored Trace oo
r ......... .. ———‘!"“'—'-—'h-ﬁ-__.-*" : : Cifference Trace ..........
ool SRS S SN SN

m e e =

TDR Trace .| " Apparent Length, (m)

| "In Water"

) ielectric Constant?

If dielectric constant not between 0.75 and 2.0, contact FHWA LTPP, Division
If dielectric constant not between 76 and 84, contact FHWA LTPP Division
Note:  Dielectric constant is determined as follows:
[ @ P _[0,-D)
| (L)(vp)]? o) r

where € = dlelectnc constant; L, = apparent len&lh of probe, m; L = actual length of probe units (= 0.203 m (8 in) for
FHWA probes); V, = phase velocny setting (= 0.99).

TDR Probe Serial Number: TDR Probe Length, L: m Length of Coax Cable: m

Comments:

Prepared by:
Date (dd/mm/yy): __ __ / /

Employer:

Data Sheet SMP-CO01: TDR Probe Check (Continued)
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2% 2ot /-2
LTPP Seasonal Monitoring Program Agency Code (3 Z]‘I
Data Sheet SMP-C02 -
Thermistor Probe Check LTPP Section ID S APS 71,
Thermistor Probe Assigned Serial Number: ~ [Q DO T] 38/
Air Temperature Probe Assigned Serial Number: [ [T A T]
| .:Temperature:(°C) =: Calibration in:-. -

L |@a25| X*¥@.2 /% 8
2 _lo.os/] []lo. # 1 /2.2
3 gc.-o¥7| 116-%Z - L
4 ©.2549 L S .3 - O
s |oc27| 11C.e &
6 o. /oS o -2 &
7 o. L 76 o .=z oY
8 ©S.2952 KoRys -2
9 |o.22% Q.7 .2
10 s. 28/ o.z &
11 o.€27 o .2 i
12 0.7175 S L =
13 0. 7227 Q-2 - Z
14 /[.O08&88 0.2 O
15 L.233 oS- 2 - Z
16 £.386 S ./ L
17 .5 37 Q.= A
8 | Z&e70| l1lo-f L

@ lreazl [ [ 1. [ ]

I -

Comments: 779/ Y %S Q/S'c rested a%a éql/or {C/L;DC/\G%//?/Z
Sec poge 7
Sosn A [P it pct read
Prepared by: ﬂ Employer: CU// 74
Date (dd/mm/yy): _[f/ _Q_{/ _Z‘_ﬁ_'

Nata Shaat SMP.CN?+ Thermictar and Air Temnerature Probe Check




Seasonal Monitoring Program Guidelines: Version 2.1/April 1994

29090 (
LTPP Seasonal Monitoring Program Agency Code 3 f
Data Sheet SMP-C(02 :
Thermistor Probe Check LTPP Section ID (S ~PS 21,
Thermistor Probe Assigned Serial Number : (00T 38ZL

Air Temperature Probe Assigned Serial Number: [_ 7~ A T]

. .. Temperature: (°C) =

Calibration in: .-
‘Thermistor | Distance from [ —_— ‘

omres | TR T=% 36 .0C|

t NN . ] ¥29.5
2 N NN . /] (=zz.¢
3 .- 22 &
4 . %_z_z.z
5 lz2.2
6 lzz. =
7 122 %
8 1 28.7
9 1Z2%.7
10 1 z=

11 . _ 2 2./
12 . | £22.2
13 _ _ 22 _
e | L\ L\ 29.2
15 /| [\ 27.9
16 A zg.7Z
17 ol 1282
18 [._z_l\_/ o\ | 29 .4
3 | [ .\ ’

I S R

Comments: Sec }%J;c, / /gr O//:T7é/3 cod

Prepared by: ﬁ( Employer: CLf {
Date (dd/mm/yy): £ £/ L 17 S

Nata Sheat SMP.CN?+ Thermistar and Air Temnerature Prohe Check
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[ 2 -
I Electrical Resistivity Serial Number: £ o o R (AoDR) oLOT
DB37: SR Distance from Top (m) o .
pia Nember | Nember |~ Lise 1 e | Ae | oaar | @) Comments: .
I_36 1 [o.022]c.c22]0. 022t v T g6
20 35 ? |c.oesl|lcoci|ocee| ., |- S5
2 3 |e.gs29lo.s23lc.r22] , lc 5S¢
2] 3 + |c.,29S. 229 79| o ¢ 52
3 : s |g.227|0.225|c.22¢| 4, |~ sS4
22 31 s |lc 277|c. 222|227 ] o =
4 30 7 |c.z227|0.32¢|le.527| P
23 s |o.z7c|0.375(0. 276 -~ S
L8 9 la.g27|s.9251c.92¢ =L
24 21 0w |og.272lo0.f27|le.1 52
) 11 o.527|¢e.53712.523 | v |a-QO5/
I 25 2 |g.585|0.T¥38|c 558| O_-Q:i_g_
1 2 3 |e.g30/0.672|063c| o |c.ass
2 » 4 |o.28/ o ¢50|o0 €81 | . |e.OSc
I gz s |o.73/|c 72¢le.734] ~ o 952
27 u 6 |o.7%3|o.722|C 757 C oSl
q 2 7 | ¥ 379|233 59 o 51
I 28 19 B |c.fsz|or85|c 5| . |9 oss
O 18 19 c.235|8.225|C 7235 v . O35l
29 1 0 |o.rzfc |0 78s5|c 28| o o 082
T 7 | seazlrciz|Le28| - o off
30 15 2 | L. o887 o FZ1 285852 o g.052
12 14 B | /737 2.£38) . 222] . lc.05¢
3 13 u |, /27| 59|/ 4,27 . |0.25¢
i3 12 = |2 2490|2242 /. 272¢c| . lo.053
ST % |29/ 22/, 23] / |ood3
l 10 n | ¢2.392| 2. 32411 342 o 10.950
33 9 ® | /. 392 | . 301 | 2322  |0.95¢
I IS s > | /777 . 1422 243] ~ ls.ase
3¢ 7 % |, 7751 £73| /. 929 o~ |eQ352
b 6 W | s 597|845 s 57| . |o.25L
I < s % | /.s518(/. 586|522 o~ |c.os5L
07 s B | rcdP|7 97| 1675 . n.05(
3¢ 3 u |2 677|g7g|Le27| o |£:232
l 18 2 ~ 7. 75417 75C |, 725/~ 1%.05¢
371 % | /. 20/ | . goJ | /L. 8oz 10928
T 19 Bottom LZ_Z_i‘_;i?Z 71.,.223% n/a va

-

Menlen Mhaal



Appendix C Instrumentation Installation Information

Data Sheet SMP-I01: List of Installed Instrumentation
Data Sheet SMP-I102: Instrumentation Locations

Data Sheet SMP-103: Log of Piezometer Hole

Data Sheet SMP-104: Log of Instrumentation Hole

Data Sheet SMP-I05: Field Gravimetric Moisture Contents
TDR Traces

Installation Photographs

Nk~



Seasonal Monitoring Program Guidelines: Version 2.1/April 1994

hd
L Z] |oLo
List of Equipment:
: Equipme Serial Number(s) -
Instrument Hole:
Thermistor Probe ol 28 /LT
Resistivity Probe o\ C ODR
TDR Sensors 1LO o D01 to
9o 010
Equipment Cabinet:
Campbell Scientific CR10 Datalogger T
Battery Package — —_—
Weather Station:
Rain Gauge R
Air Temperature Probe R _ ___AT
Radiation Shield —_
Observation Piezometer/Bench Mark: - n/a
List of Participants:
ceRU
lq CRU
f
Prepared by: . Employer: _Ce/RU ~ = o

Date (dd/mm/yy): ¥/ 081 TS
Data Sheet SMP-101: List of Installed Instrumentation

I1-53
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20 _ Q.

LS 2 |ocbor

Longitudinal and Transverse Lacation of Instrumentatinne

Instrumentation Hole
Observation Piezometer
Equipment Cabinet
Weather Station

' Transverse distance in meters from pavement edge (see LTTP Manual for FWD
Testing) with (+) values toward mid-lane and (-) towards shoulder

Tepth Location of Instrumentation:

Thermistor | Metal Top

Probe Metal Bottom | _ . | .
PVCTop |o0.55 9| _ . +/=
Resistivity Probe 0.559lo.559% =

I o0.524 o.587 /-
2 .73 7 .73 7 /-
3 ©.8%82 S.889% 4/~
4 L o7 L L.CE L 1/~
5 L. L 79 L- L2727 1/
6 /.3 4¢ L. 2£ G /-
7 L-EE2E 7.2 78 L/
8 /.57 /. 57 /-
9 s _ /-
= 7

ATTACIH TOP-VIEW SKETCH OF INSTRUMENTATION NOLE SITOWING
DIRECTION OF TRAFFIC AND LOCATION OF THERMISTOR AND RESISTIVITY
PROBES. LABEL PROBES "T" AND "R", RESPECTIVELY

Prepared by: K Employer: Ceuk ey

Date (dd/mm/yy) 07/ 0¥ ! 745 _
Data Sheet SMP-102: Instrumentation Location

Jﬁfw(‘ -P&f rns 7(/~ume'z‘.& 'L"b-’\

II-54 c
/ { a)lS 3\31_9 ""fﬂ "(]l"ow' 54u &-f@o 04"
1614

Cec ftor 390‘?0[_
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LTPP Seasonal Monitoring Program Agency Code (2921
I Data Sheet SMP-103 :
Log of Piezometer Hole LTPP Section ID (29 211
Operator: Equipment Used: D~ /[ R ‘2
Location: ~ Station: ¥ + 9o Offset: __ 3 .9 _ m (from lane edge)
— 2.7 & m($ showder eds€
Bore Hole Diameter: | S 2 . mm Auger Type: _4.1:4 O hi
Scale Depth from Material Material
(m) Surface' (m) Description Code?

_05__
I

—15__

—2.0__
[l _25_
I _3.0_
l —35__

__40_

__45_

5.0

I ! Format: m; 2 Format:
I Prepared by: _R,./ gu»b Employer: _pbio DaT

Date (dd/mm/yy): 24 /1 06719 @

Data Sheet SMP-103: Log of Piezometer Hole

MO T o teve ok T Sabwithed s Thee! a/w/a,.j!
. Ploere cheek o s Ciles. Use +he Aata fou hav< o -C,‘/(G#@w' ]



Seasonal Monitoring Program Guidelines: Version 2. 1/April 1994

e W TSN

J [

LTPP Seasonal Monitoring Program Agency Code 3 71
Data Sheet SMP-104
Log of Instrumentation Hole LTPP Section ID [ APS 7]
Operator: _— G007 Equipment Used: _Ori// Ry
© = 330 +0.,76 7
Location: Station: __ £ _ Offset: _ . ____ m (from lane edge)
L W Lea i oo ( ]
| Bore Hole Diameter: $O S . mm (12%) B < P
Scale Strata Material Material
(m) Change' (m) Description Code?
— 010 __ Leahf an Coa
T oz gy GH grog coarse grovd bas
030 __
040 __
__ 050 __
__ 060 __ _ 97
070 J(j/n‘ b Aarl Drocun S
— 080 __ fittle sand and 7/220\:/
090 __
__ 100 __ SoMc C/a-?(
— Mo a Ve fo rorst
120 __
130 __ :
S Aarfier carfh a/%?%
150 __
160 __
170 __
__ 180 __
190 __
200 __
210 __
220 __
230 __
240 __
2.50
! Format: m; ? Format:
Prepared by: & Employer: _Ce/R
Date (dd/mm/yy): 07128175  # Sec-Bras! Burg (0007

~Issam Ki

Data Sheet SMP-104: Log of Instrumentation Hoic

II-58

. u.)

o007



N
(o))
(@]
9070|
cOO7”
i il i ,: # ':‘.r'-';.t:."uf'f’an”-{-"? i.:}i’;..pfi’in: 2 ‘t'p’ll..:n:l‘ﬁryi. Wi of Water | Mni;hme
TDR | Probe Depth' |  Moisture | = Wi, of Pan (gins) | Wet Soil (gms) | + Dry Seil | Soil (gms) =D | = (gms) = Conteat (%) =
Probe (im) Sample No. | Pan No = AR e = B (gms) = CRE =0 A =B-C w = E/D * 100
V losgg | 1 |me | _22.42| /826747254 /50./9 __9.55 _£.3¢
y @3z g |He | 2240 raf selipe il g veden]  gofq E.TE
3 |0, 83% 3 [Ma | 22.4%| 125.87| vr3.54 29/ .09 _+2.37] (3.571 o
. |Zo#/| _4_ |mis| 22.22| /13595 122.84 10062 3.1 s3.05] &
s |2l & |&l| . FZ.83| J25 90 lT2 T g3 .o HE.25 -
6 | 2.23%¢| e  |G613| _22.4/] s25.c9q (t3.80 @a70o.51| (209 /3.25 E
7 | £ 479 1 |wmi14| 22.39| /#.2¢/2¢.29 /03.8/| _L5.74 [/5./3F g
s |/ 65/ 8 |lert| _22.49| 1249.6 | /ro.7dl @87.¢c|_+3.7q [5.F%¢ g
s | /95¢| _a_ |lgral _22.50 /4763 +30.28 /07.78| _/7.35 [é./o]| B
w | 2266 1o |m23| _22.5%| /#£€ 28 /30.£7 sfogoF|_te. | /7. 70 2
! Distance in meters from pavement surface to TDR probe g
Comments: .-."“'
»
R z
Preparcd by‘ //() Employer; CCCJ (‘{ 5,
Date (dd/mm/fyy): __ _ [/ __ __ | __ __ %

Data Sheet SMP-105: Field G vimetric Moisture Contents
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SPS9-ODOT ~ 377°
PROBE No. Cable Length Cable Length Probe Length

(m) (ft-in) (cm)

1 29.72 97°-6” 20.40
2 29.72 97°-6.25” 2040
3 29.88 98°-0.5” 20.19
4 29.87 98’ 20.47
5 29.81 97°-9.75” 20.34
6 30.02 98°-6” 20.30
7 2991 98°-1.5” 20.30
8 29.95 98°-3” 20.29
9 29.87 98’ 20.29
10 29.82 97°-10” 20.29




Photo 2 Wires from Probes at Instrumentation Hole




Appendix D Initial and Regular SMP Monitoring Data Collection

AR ol e

Data Sheet SMP-D10:
Data Sheet SMP-C06:
Data Sheet SMP-D03:
Data Sheet SMP-D04:
Data Sheet SMP-DO05:
Data Sheet SMP-DO0S:
Summary of regular data collection activities

SMP Field Activity Report

Resistivity Calibration Block Check

Contact Resistance Measurements

Four-Point Resistivity Measurements

Ground Water Table Measurements

Surface Elevation Measurements — AC Pavements



Seasonal Moniloring Program Guidelines: Version 2.1a/March 1995

- i

LTPP Seasonal Monitoring Program Agency Code [J i}
Data Sheet SMP- D10 N
SMP TFjeld Acti ;1 ¥ Pcpcrn LLTFP Eudr(::'. HJ [ & i 0. i]
—_— Onsite Dal; 1103211‘ and Instre mr-nh[:u_n
File Name - *.ONS FHIBMCE _ Cnr_ﬂmmlﬁ.
Battery Replace Yes -(?5;‘] Voltages ¢ (], { - N

~Repairs/Calib.
G_IIE{: —_—

Maobile Datalogger

File Name - *,MOB 313897C€ | Comments: - “—em Ll
| TOR/Resistance Voltages Sets (O () a5 A m NN i, WO ||
__(?thar: R e = ) _ PROGEE D —|

.._ ) M;J_-uual D:\!'.; l.’_'.‘nllv.:-t'iu.n -' (|

Piezometer @- No | Comments: o | n

Resistance 2 pt. _ Sets (@ /) e

Resistivity 4 pt. Sets [_q _,i:l _ ) __ j____ ;

Llevations Sets (© /) N, B i )

Distress Survey Yes {No ) . . i 0wy sl

Long, Dipstick Profile res @f. .__j = --

Photos or Video Yes Gﬂg: i S o ST el —
L R Rl e -
| 7l F"%ﬁ] and rjtSSUEiﬂtE-[i.-“'ﬂ_:l .

f FWD Testing Sets {_Q__:L) Operator: {_;___ __ﬁ' i
I} JCP - Snap Rings Sets {=—2) | A .5 -]

JCP - Faulting Seis( . | 2C . -

o8 o ’ . ol pa

IF REQUIRED, Al“'l".-iCH SLT’TCHLS TO THIS DATA SHEET

Camments: i e

—_— e ———— fm— i am——— e

Preparcd by G e Emplnyer G’QEL’;VCE
Date (dd/mmin/yy):. _/_21/144 r: 7 Z Daylight Savings Time (Y or N): /

Data Sheet SMP-D10: SMP Figld ,ﬁ'g?xfity'fRélwr)rt




LTPP Seasonal Monitoring Program
Data Sheet SMP-C06
Resistivity Calibration Block Check

Agency Code

LTPP Section ID

Switch Box Settings .
Il V1 2 V2 Settingy Reading

H 2 3) () (5)

1 l 2 M‘lll' IS"\{. q Alieohd

2 2 3 (272. 2 |

3 3 4 /5. /

4 4 5 194.6

5 5 6 /57,4

6 6 7 /52

7 7 8 (53,9

8 8 9 79) . o

o 9 10 (594

10 10 i /54.4

11 1 12 (T4,

12 12 13 9.2

13 13 14 (/59.n

14 14 15 (N, 7

15 15 16 /T i

16 16 17 13). 7

17 17 18 /53 5

18 18 19 529 |

19 19 20 (59.0

20 20 21 15y | -

21 21 2 14¢. 4 T,

22 22 23 oY

23 23 24

24 24 25 1

25 25 26

26 26 27 ] 5

27 27 28

28 28 29

29 29 30 -

30 30 31 i

31 3 32 s

32 32 33 L

33 33 34

34 34 35

35 | I
Comynents: ___ ot T
Prapared by ( F:F___ Employar 06

Data (dd/mmm/yy):

[ata Shect SMP-C06: Resistivity Cnliba

;"‘-'!f.,..! ||-u-.l|¢, ._"“-"I_'.! G L L ..-.L{

Ty
=
1 £ 0 o -

e Png
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1
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_:'.I: i et B
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:q\.|..,|-,?u rxn\-l}...in D'Qtrilz!
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e
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LTPP Seasonal Monitoring Program Agency Code 31 ] }
Data Shect SMP-DO03 S T
. Contact Resistance Measurcments LTPP Section 1D Q 70 |
Start Time (nilitary): (X 2 O
R ===rt - e
.\C:\)
Range . T T Comu aub:
Setting Readi muw auls
; : A P y | T
- 7.
3 3 4 (y} ] ) i" ‘.
4 4 s T KA -
5 5 I3 L
6 : : _ £5
— N 19
7 7 8 I Y - -
| (€7
3 3 9 "‘““‘ 7
9 9 10 - 60
15 10 i | e - »
n 1 12 — ,—L.;.L
12 12 13 | ”Z—f: ‘I
13 13 14 5 [ . ‘
14 13 15 "o
15 15 ) 18 / | o F. ~
B 16 17 700
17 17 T) 0
13 ¥] i9 1 o '
S . . .
9 19 20 57 ———iie—
20 20 21 . , 1 2,
7 21 7 { o, ¥
22 n 23 by T 5.7
23 23 24 7 T 3
5 23 76 {6
28 26 T ; ] é_.f *
27 77 28 4 7 /-
3 pT] 2% N I 2 )
29 5 30 7
k) 30 31 — T = =t
3l 31 32 P
32 32 33 E
33 13 34 " ’_"I
34 33 ED 2F. -
35 33 38 X A 221
36 38 37 L] [ Tq. i ]
37 kX kY . 3 | :_‘;L s
a3 33 39 - 1 B 1 3..2
_— . _— , ! S n- . il
Nata: R = V/1. in ohms: measured resistances should be sompared with kaown vah M .
Comments: b R 1o '
Prepared by: QOF€ - Employer; EREI A/ R

Date dd/mmmlyy): (1 1/A4 71 Ty

Data Sheet SMP-D03: Contact Resistancg Mehsirements



LTPP Seasonal Monitoring Program
Data Sheet SMP-D04

Agency Coxle

13 %

Four-Point Resistivity Measurcments LLTFP Scction ID [O r_? o i_'i
Start Time (militavy): (X J 2_—)
Swilch S"‘:uings ’ Yoltage (ACV) irrent (ACA) =
11 V1 V2 12 Range - Couments
Settiug Reading (Volts) . Reading {Awmf
I I I M O 3.2 ||yl
2 2 | 2l el 3.9 SR L. A
3 L e A 1.9 (el
4 4 5 6 7 t(“L_ - /_L-f(_.. -
5 s 6 7 [ 8 Y.y . (693
6 5 ¢ 1T (8179 Y./l (6722
7 A0, LI L 3. la. 5 -
3 8 | 9w} 3.2 ANy
N I R 3.2 NAEES S R
1 10 | 11 | 12| 13 3.3 NARAY4 -
r_—_i! n |z | n|d 2.2 17t ¢
12 12 13 | 14| 13 1.1 _197.4
13 13 14 ] 151 16 2.2 _ /53,3
14 14 15 15 117 {F - -3
15 15 16 |17 | 8 a./( 0. { e
16 16 17 18| 19 5. G /[9d.&
17 17 | 18 | 19] 2 g i 6% 6
18 13 19 | 20 | 21 0./ a3..5
D ERERERE: Y. 9 1 126 (
20 20 (2t 2] 3.7 Y]
21 21 22 | 23 | 24 (47
EEX 22 | 23 | 24 | 2% A Zl; - 6'%
2 3 | 24 | 25| .7 | [da7
57 74 | 25 | 26| 27 ¥, g (657
25 2 % | 27| 28 Yy (67,2
26 2 [ 27| »n | 2.9 728 4
27 27 | 28 | 29 | 30 3,1 U{r. g
23 28 [ 29 | 30| 3 3.6 N (§0.6
29 29 | 3 || mn 3.7 (5.4
30 30 [ 31 | )3 3,3 194,
3l n 32 | 1 [ Y Aen ./
32 32 | 33| 34| 3 (.4 wian = -
13 33 34 | 35 | 36 3.7 J5.4 —
36 | 36 | 1| m T n.J3 - YN Rl = ]
. 37 | 37 | 8| s] - 240 sl ¥ R2 -
TN IEREE (77,1 /5730 ! il
§ I EC B I 332, { i L 9 I o S—
Nate: k= /1, in ohaix measored resistances should be compared with known value: B

Comments:

Prepared by:

Date (dd/mmm/yy).

=

-4
L

Data Sheet SMP-D04: Four-Point Rekistivigy Measurements

proyer: _&(‘zéjx’—/ LR
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Seasanal Moaitoring Program Guidelines: Veision 2. 1a/March 1995

LTPP Seasonal Monitoring Program
Data Sheet SMP-DOS
Ground Water Table Measurement

Piczometer Depth (m): i . _(Q_ 1 ﬁ

-Measurement : gj”f[‘i.rixe _ Depth to Comments
Number -(military) : | Water? (m) .
! adon | .75 | 597 4 Y
L —
L. '_2'__” ...'..,_[.9_ E ..L ’ 3.. .-\}. o ':
' Distance from top of piezometer pipe to top of ground water table: to an accuracy of
+10 mm (0.4 in
2 If piczometer pipe is dry or frozen, enter "time" when observation was made, Jeave

“"depth 10 water” field blank, and enter "pipe 1s dry™ or “pipe 1s frozen" under
comments column.

L Sholde | _— —_

- L — —

1
Piszomater ~-.. _ (1)
N
Plezometer Depth
-4\—"\_.--’\_.)?\_- A AL AN
Watar Tebla || :
-;- o S ——— 71— _!._
Comments: _ —

GFé . Emb]oyen _Q/QEf/ﬂ’fQ :_',_. '.
el & =3

Prepared by
Fyi
Date (dd/mmm/yy): {Hr1marl 2 ¥

r Table Me;lsurcmenb;
- ¢

Data Sheet SMP-D05: Ground Watce
T ’ ‘ :
X 1]



Seasonal Menitoring Program CGuidelines: Version 2.1a/March 1995

l LTFP Seasonal Monitoring Program } mency wde (,13_ .7_] |

Data Sheel SMP- TJU~
~ Elevation Measurements - LTPE Section 1D [.0__1:.2_/_,] l
Type of Instrument: V&€ D gon
Start Time (military): § © 3 5~

—“BM Station Y Hi _Eﬁa un-'j CLOSE L‘
rez. | 1+00 J.«Q.Z.‘LL,.A{:; , _?,,,__:’_“_ '_:__\_ -.-{
| Other | o [ [ | __‘ - __ﬁ_ o= 5
l ” ) —~ f R
¢t M
_ I
l 9.9 |ot0e| (. 3446 L.2350 4 3
24 loray| e assstsael [ guvs] 3
. oy foresoll 3251 3089]| 2557] .
| "lorvgfloevylags ] Layaz| v |
wy N [soell 1281 1835 12661 2
et leapl Canbztaera|Lasa| o |
wo N lesoll 347 agag|l 2275 2 | 4
i Vieag|tadet]l 92| o | ]
eho Javnoftrraz[ a2t 1974 o
| R I
i I _ ]
l Comments: __ /tsed c/qqu (- l9728 = (_Lo;orllf

et

Preparcd by: " OrE Employer: ( /? E 5/ PLER i

Date (dd/mmm/yy): __/__E/_. Il r i ? 2_/



3558-390901, US-23 SB LANES, 5 MI N OF DELAWARE, OH

OhalTE Data

FOHILE Dala Wanual Data

FWL Dala

Comments

Data Visat | Pvmi | Air
ddfmmmityy | 10 | Temp, | Temp.

TDH

Froet [Watar] Pymi. | Joint | Jolnt
4-FL | Table | Eley. | Open. | Fault

g

Mar-58 850

T0-May 59 | S9E

™™ [T ™
TOoTOT™™ |dqddAETTT™

T0-Jun-88 |55k

o (aTmoaodgoTd ™™™

T5-Jul-5F |50

26-fun-B8 | 55H

T6-Gep-aa | aal

T4-Och-58 |68

15-Hov-59 [59K

ﬁﬂﬁﬂﬂTTTTTTTTTTTTTTTTg

-
s
g
b e e e e s v e B o B e B e e = = iy e Bye
FoooEEOTE T Y9 dddgd™™dTo™T™

16-Lec-59 |20

| WP

ML

FE

AT pmhema]l rep"ﬁceanddzach'ﬂﬁ'

2nd AT proba mall, no spare

: ook manual TDH dala

daf e dad L) ey a3

af ad e L 2

Rk

g &

Notes P Denotes data collected and processed by ERES Consultants, Inc
X Denotes data collected by ERES Consultants, Inc.

Updated April 18, 2000
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